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© A method of producing a patient-specific cytotoxic reagent and composition. 
© A biotherapeutic process for preparing a patient-specific 
cytotoxic composition against a malignant tumor. Immune 
B-cell lymphocytes are obtained from in vitro and/or in vivo 
immunization with tumor cells. The immune B-cells are fused 
with myeloma cells or B-h/mphoblastoid cells to form hybrtd- 
omas which are then tested for production of monoclonal 
antibodies against the tumor cells. A plurality of selected 
hybrtdomes, each generating tumor-selective antibodies, are 
isolated and cloned and are used to produce monoclonal 
antibodies in large amounts. These antibodies are combined 
in a monoclonal antibody "cocktail" that will react with sub- 
stantially all the tumor cells. The monoclonal antibody cock- 
tail is linked with a drug, toxin, isotope or biological subst- 
2 ance to form an immunoconjugate preparation which can be 
^ used, after appropriate preclinical safety and activity testing, 
for treating the patient with a custom-tailored therapeutic 

S agent. 
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BCKGRCOND AND PRIOR ART 

The present invention relates to the field of 
monoclonal antibodies. In particular, the invention concerns 
the production of a combination of nonoclonal antibodies, each 
being selective to a given tumor cell type for which hybridoia 
cells are developed. The antibody combination is conjugated 
with reagents which are toxic to or otherwise reactive with the 
tumor and nay produce therapeutic benefits. 

; The three traditional modalities of cancer treat- 
ment, surgery, radiotherapy and chemotherapy have proven roles 
in cancer treatment. New surgical techniques have been deve- 
loped both for resectable tumors and for use in conbined- 
modality treatment to allow for more effective radiotherapy and 
chemotherapy. New methods of radiotherapy, new machinery for 
better delivery of radiotherapeutic agents, and drugs which can 
protect or enhance radiation effects have been developed. 
Unfortunately, even when applied in the nost optimal fashion' 
over half of the patients with cancer still remain incurable, 
primarily because of resistant, metastatic disease, requiring 
systemic treatment. Oldham, Cancer Treat. Rpp, . 68:221-232 
(1984). 

Although cherootherapy can effectively be applied 
systemically, the problems of normal tissue toxicity, drug 
delivery and tumor cell resistance limit the effectiveness of 
this approach. Current nodes of systemic treatment are very 
nonselective and have considerable toxicity to normal tissues 
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as well as cancer tissues. Depending on how one selects the 
normal tissue control, toxicity nay actually be greater to nor- 
mal tissue than to the malignant tissue. Even in the best of 
circumstances considerable toxicity to nornal tissue accom- 
panies effective cancer treatment with the currently available 
drugs. Yet, it is important to deliver drugs to human tumor 
cells in adequate concentrations to over cone drug-resistant 
characteristics of the cells. Banna et al, J. Biol. Resp. 
Mgdif., 4:295-309 (1983). Therefore, it is apparent that there 
is a need for a more selective approach in systemic cancer 
treatment in order to deliver drugs and other toxic agents spe- 
cifically to cancer cells in the doses needed. 

Antibodies are proteins made by B-lynqphocytes or B- 
cells that react with antigen determinants and form the basis 
of the humoral immune system. Antibodies have long been known 
as biological agents with the potential for specificity in 
recognizing that tumor tissue is different frcxn nornal tissue. 
A major limitation for the use of antibodies, however, was the 
inability to make repetitively high-titer, specific antisera on 
a large scale, in a cost effective manner and to define these 
preparations on a molecular basis. 

A major advance in the prospects for using antibo- 
dies for cancer treatment was made by the development of 
monoclonal antibodies having a great degree of specificity for 
tumor cells. Oldham, J. Clin. One ., 1:582-590 (1983). The 
technique of hybridization of an innortal myeloma cell line 
with an antibody-producing B-oell, was developed by Kohler and 
Milstein. Kohler et al, Nature , 256:495-497 (1975). With the 
advent of this hybridoma-monoclonal antibody technology, iirenu- 
noglobulin reagents can now be produced with the same level of 
molecular purity as that for cloned gene products and for drugs 
(synthetic chemicals). Substantial quantities of antibody pre- 
parations can new be made which are specific to one or more 
antigens and/or antigenic epitopes on the tumor cell manhrane. 
Koprowski et al, U.S. Patent No. 4,172,124. Thus, a strong 
scientific base has been established for the use of biologicals 



and biological response modifiers, particularly monoclonal 
antibodies, as a fourth modality for treating cancer. Oldham, 
Cancer Treat. Rep. , 68:221-232 (1984). 

Most of the early monoclonal antibody research has 
focused on the use of unconjugated antibody to determine toxi- 
city, tolerance and localization of antibody in solid tumors 
and the distribution of antibody in normal and neoplastic 
tissues. Oldham and co-workers were among the first to publish 
unequivocal evidence that antibody does find tutor locations 
and can localize on individual tumor cells after intravenous 
injection into patients with solid tumors. Oldham, 
J, Clin. One. , 1:1582-590 (1983); Oldham et al, J. Clin. One. , 
2:1235-1242 (1984)? Schroff et al, J. Hat. Cancer Inst. , 
74:299-306 (1985). Biodistxibuticff) studies utilizing antibody 
conjugated to tracer quantities of isotope have also 
demonstrated that a considerable amount of ^ntibody will traf- 
fic to the liver and spleen and other organs of the reticuloen- 
dothelial systebru Goldenb^rg^ et al, J. Biol. Resp. Modif. , 
i:121-i36 (1984);' Bernhard et ~ai, ncanoer Res. , 43:4429-4433 

(1983). ( " t \ 7 \^\ \^,\ 

Most* ck the ^ mbhdclcml ^mtibodies developed against 
humari tutor cells have been made in" mice by immunizing a mouse 
with Human tumor cells, \ tissue culture lines developed fran 
tumor cells and/or extracts thereof . These murine (mouse) 
monoclonal zuitibodies are reasonably well tolerated by patients 
when given in several injections over a few weeks, and there is 
selective retention of ' the antibody or antibody isotope con- 
jugate in the area of the tumor. Selected antibodies will 
localize rather strikingly on tumor cells and will be retained 
there much longer than in normal tissues to which they may also 
have seme affinity. These findings indicate that antibody pre- 
parations may be useful in the selective targeting of toxins, 
drugs, radioactive isotopes and biologicals to solid tumors. 

A major difficulty with using antibody alone appears 
to be that of antigenic modulation, resulting in inter- 
nalization or shedding of antigen and of the cell surface-bound 
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monoclonal antibody. Thus far, more antigenic modulation has 
been observed with the antigens on hematopoietic cells than 
with those on solid tumors. While modulation may be a limiting 
problem for antibody alone, it may be a positive factor for 
iirmunocon jugate therapy, where the toxicity of immunoconjugates 
may occur prior to or during modulation of the tumor cell. In 
fact, modulation may be a major mechanism by which immunocon- 
jugated molecules, gain entrance into the cell and cause their 
toxic effects. Oldham, Cancer Treat. Rep. , 68:221-232 (1984); 
Schroff et al, J, Hat, Cancer Inst. , 74:299-306 (1985). 

Early studies with the use of inmunoconjugates of 
antibodies and isotopes in human solid tumors have shown 
encouraging localization and even some evidence of therapeutic 
effects. See Oldham, J. Clin. One. , 2:1235 (1984). These data 
along with the historical data on the use of heteroant i sera , 
drug and isotope conjugates indicate that monoclonal antibody 
iirmunocon jugates are likely to be very useful in inprcving the 
selectivity of cancer treatment. Oldham, Intnun. to Cancer , 
575-586, Academic Press (1985). 

In spite of these encouraging data for the use of 
antibody as a targeting agent, the heterogeneity of cancer pre- 
sents a serious problem. As with normal cells, cancer cells 
include a large variety of antigens, sane of which are unique 
or represent unique arrays (quantitatively or qualitatively) 
for the tumor cells. Since any single tumor antigen may or may 
not be present on all tumor cells, it is unlikely that a singu- 
lar and totally specific antibody can be identified that will 
target all of the tumor cells. Also, quantitative differences 
in antigens and antigenic arrays appear to exist on cancer 
cells. 

Thus, the use of a preparation from a single anti- 
body or a combination of one or two antibodies that cover only 
a portion of the tumor cells will not eliminate the complete 
replicating cell population f rem the tumor cell population pre- 
sent in the patient. The residual viable tunor cells are 
likely to grew and nay be nonreactive with or resistant to 
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those antibodies. Without antibody combinations which react 
with substantially all of these unique and selective turcr 
antigens, cancer treatment using monoclonal antibodies has not 
been effective. 

SOMftRY OF THE INVENTION 
The present invention provides novel methods for 
producing cancer-selective cytotoxic reagents for the treatnent 
of malignant tumors. In accordance with one aspect of the pre- 
sent invention, a tumor portion is obtained f rem a patient and 
is processed and/or expanded to form a tumor cell preparation. 
This preparation is used to iramunize B-lynphocytes so as to 
produce antibodies which are selective for the tumor cells. 
The B-lynphocytes are isolated and fused with fusion partner 
cells to form hybridanas. Each hybridana is tested to deter- 
mine whether it produces antibodies which are selective for the 
tumor cells. The hybridomas which produce these selective 
antibodies are isolated and cloned so that a substantial amount 
of a plurality of antibody types can be produced which are 
selective for the turar cells. These monoclonal antibodies are 
then canbined to generate a monoclonal antibody "cocktail" that 
will react with substantially all of the tumor cells. The 
monoclonal antibody cocktail is linked with a substance which 
is toxic to or otherwise reactive with the tumor cells to pro- 
vide an imnunocon jugate reagent for treating the tunor. 

With respect to more specific enbodiments of the 
present invention, the tumor cell preparation is preferably 
generated by culturing the tumor cells in vitro dr developing 
an antigen preparation from the membranes of the tumor cells. 
The tumor cells may also be grown in vivo, preferably as sub- 
cutaneous inplants in iirmunodef icient (Nu/Nu) mice. 

The imnunized B-lynphocytes are preferably generated 
by injecting the turrar preparation into mice. The spleen cells 
of the animal are then removed and fused with myelana cells to 
form hybridanas. Alternately, B-lynphocytes can be generated 
by culturing the tutor cell preparation with human or nouse 
lynphocytes in vitro or by extracting human B-lynphocytes which 
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have been spontaneously produced or induced by ixmiunization 
with tunor cells or tumor cell products (often with ad j wants) 
by or in the patient. Most preferably, hybridcuas are formed 
by fusing extracted human B-oells with B-lyxnphoblastoid cells. 

The hybridcmas are tested for the production of 
antibodies which are then exposed to the tumor cells to deter- 
mine which of the antibodies are selective to the tumor cells. 
The hyhridcmas producing these selective antibodies are iso- 
lated and cloned by known laboratory procedures. Then, antibo- 
dies are generated fron the hybridcmas, either in vitro or in 
vivo, to produce a monoclonal antibody cocktail that will react 
with substantially all of the tumor cells. This monoclonal 
antibody cocktail is purified and linked to a substance which 
is toxic to or otherwise reactive with the tumor cells to form 
an iirmunocon jugate preparation for use in treating the tunor. 
Preferably the substance is a drag, toxin, radioactive isotope 
or biologic. Radioactive isotopes are also useful in tracing 
activities (tumor diagnosis and staging). The immunoconjugate 
is then tested for localization and effectiveness, first in a 
tumor-bearing animal, preferably an animal baaring the 
patient's tumor, and then in the patient. 

The foregoing invention provides a combination of a 
plurality of nonpclonal antibodies, each being selective for 
the antigens of certain of the tumor cells of the patient. The 
combination of these plurality of monoclonal antibodies provi- 
des a cocktail which is specifically tailored to select for 
substantially all of the tumor cell types in the patient's 
tumor, Thus, the present invention provides a method for deli- 
vering toxic substances selectively to cancer cells so as to 
treat substantially all of the cancer cells while minimizing 
general toxicity to the patient* s normal cells. By utilizing 
the tumor cells of the patient to generate tumor cell selective 
antibodies, delivery of toxic substances to substantially all 
of the tumor cells is insured. The use of hybridcmas to pro- 
duce the cancer-selective antibodies enables a ready and con- 
tinual supply of relatively pure antibody which can be stored 
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if necessary and used later as therapy requires. These cancer- 
selective antibodies can also be used more generally to type 
individual patient* 8 tumors giving an alternative and addi- 
tional method of antibody cocktail generation i.e., by typing 
tumors with existing antibodies "off the shelf*. Thus, by 
using the patient's tumor as the start of the cancer treatment 
process, the present invention provides a custom-tailored 
monoclonal antibody cocktail which is selective for substan- 
tially all of the tumor cells of the patient and is toxic to 
the tumor cells to enable effective therapy while minimizing 
toxicity to the patient's normal cells. 

DETAIUSD DESCRIPTION OF 

frKEreKKED EMBODIMENTS OF THE INVENTION 

The following is a detailed description of preferred 
embodiments of the present invention/ Figure 1 is a flow 
diagram shewing the major steps of the preferred processes 
ocnprlsing this invention. The processes include the steps of 
generating a tumor cell preparation f ran the tunar of the 
patient, generating hyhridemas £ rem &-lynphocytes iramanized by 
the tumor cells, producing a plurality of monoclonal antibodies 
frcm the hybridemas, combining the monoclonal antibodies in a 
cocktail farm which will react with substantially all of the 
tumor cells and conjugating the monoclonal antibody cocJctail 
with one or more substances which are toxic to or otherwise 
■ reactive with the tumor cells. 

Timor Oell Preparation 

With reference to Fig. 1, tumor cell preparation 100 
is carried out by the steps shown therein. A tutor biopsy is 
effected for a patient suffering frcm malignant cancer. 
Preferably, a portion of the tunor sanple is cryopreserved for 
later use, using the technique described in Oldham et al. 
Int. J, Cancer . 18:145-155 (1976) the teachings of which are 
hereby specifically incorporated by reference. A portion of 
the tutor cell is injected into nude mice for growth of the 
tumor cells in vivo, and another portion is cultured in vitro 
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to enlarge the saas of cells available for later testing and 
immunizing. An antigen preparation is made by disaggregating 
the tutor cells and utilizing the external surface or membrane 
of the cancer cells, using the techniques disclosed in Morgan, 
5 Jr. et al, Hyhridctna , 3:233 (1984), the teachings of which are 

hereby specifically incorporated by reference. The nenbrane of 
the cancer cell carries the antigens and is often more imnuno- 
genic than other portions of the cell. Also, the nemhrane is 
the preferred site of attachment for the below-described 

10 cancer-selective iirmunocon jugates . 

Tutor cells nay also be cultured in vitro in the 
presence of gamma interferon to induce novel antigen 
expression. In this process, human tumor cells are incubated 
in the presence of gamma interferon. These interferon stimu- 

15 la ted tumor cells are then used for intraperitoneal or intrave- 

nous iirntunization of animals. 

Hybridoma Generation 
Referring next to the steps involving hybridoma 
generation 120, a portion from the tumor biopsy or the antigen 
preparation is injected directly into experimental mice, pre- 

20 ferably BALB/c type, to prepare iirmunized murine B-lymphocyte 

cells. After about ten days, the BALB/c mice are boosted with 
another injection of the tumor cells. Subsequently and same- 
times after further doses of a tumor preparation, the spleens of 
the BALB/c mice are removed and minced to nake a single cell 

25 suspension. This suspension is washed and the red cells are 

removed to make a more purified lymphocyte preparation. 

An alternative preferred method of inmunization is 
to immunize B-lyttphocytes in vitro, that is in culture medium 
with B-lynphocytes such as those found in spleen cells or in 

30 peripheral blood cells from patients with cancer. Methods for 

such in vitro immunization are well known, e.g., Boon et al, 
Monoclonal Antibody and Cancer , 143-155 (1983), the teachings 
of which are hereby specifically incorporated by reference. 

Another preferred method of obtaining B-lymphocyte 

35 cells is through production by the patient. The patient has 
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already been immunized by his own cancer and in many cases 
spontaneously produces B-lynphocytes as a reaction to the 
tumor. In addition, the patient's immunological response can 
be stimulated by injecting Specially prepared inactivated tumor 
cells intradermally. In either case, iimumized B-lynphocytes 
are withdrawn from the patient's body, preferably frcm the 
spleen, peripheral blood cells or lynph nodes. 

The hybridonas are preferably formed by fusing the 
extracted B-lynphocyte cells with a fusion cell partner. Fbr 
murine B-cells the hybridona is formed preferably by fusion 
with murine myeloma cells. Far human B-oells, the hybridona is 
formed preferably by fusion with human B-lynphoblastoid or 
myeloma cells. In either, case, the fusion is performed in the 
presence of polyethylene glycol (HE. 1000-4000) using conven- 
tional processes such as those described in EMBO, Hybridona 
Techniques (Cold Spring Harbor laboratory, 1980), the teachings 
of which are hereby specifically incorporated by reference. 
Alternately, a newer technique called electrofusion can be 
used, as described in Kuta et al, ML May/June 1985, 31-37. 

The cells are then placed into a medium which 
enables the growth of only hybridona cells <made up of B- 
lynphocytes and myeloma cells or B-lynphoblastoid cells. 
Preferably, the cells are placed in a HAT medium which contains 
hypoxanthine, aminopterin and thymidine since only hybrids bet- 
ween B-lynphocyte cells ana myeloma cells or B-lynphoblastoid 
cells survive in that medium. After about 7^10 days, the sur- 
viving hybridonas are removed and tested for specific antibody 
production. . , , 

Preferably, myeloma cells or B-lynphoblastoid cells 
are used as fusion partners with B-lynphocyte cells to form 
hybridonas because they secrete little if any immunoglobulin 
while living indefinitely. Thus, by being formed from myelcma 
cells or B-lynphoblastoid cells the hybridonas are given 
■eternal life" vAiile secreting only antibodies specific to the 
immunized B-lynphocytes. It is understood that other fusion 
partner cells can be used which have similar characteristics. 
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The hybridanas are tested for antibody production by 
sanpling the supernatant of the hybridanas using an assay that 
will measure immunoglobulin secretion. Preferably, this pro- 
cess is carried out by adding the supernatant to an antibody 
against iitmunoglobulin linked with an enzyme. Reaction against 
the inmunoglobulin is measured by an absorbenoe detector using 
conventional techniques. 

The antibodies produced by the hybridanas are tested 
for selectivity against the patient's tutor cells using several 
different procedures including plaque assays, agglutination, 
absorbtion, radio- inmunoassays , enzyme immunoassays and enzyme- 
inmunoglobulin coupling, e.g., Morgan et al, Protides 
of the Biological Fluids , 32:773-777 (1985), the teachings of 
which are hereby specifically incorporated by reference. In 
the assay process, the tumor cell or the antigen preparation is 
distributed in snail aliquots in a microtiter plate nade of 
plastic to which the antigen becomes absorbed. The test super- 
natant is added and incubated. If there is a reaction, the 
antibody will bind to me or more antigens on the tumor sur- 
face. The unbound antibody is washed away and the bound anti- 
body is detected by conventional assay procedures . For 
exanple, the plastic nay be incubated with radio-labeled or 
enzyme-labeled antibody directed against antibody produced by 
the fused cells. The plate is again washed and the microtiter 
wells are counted for radioactivity or incubated with enzyme 
substrate to determine reactivity of the antibody to the tumor 
preparation. 

After the hybridanas which produce antibodies 
against the tumor cells have been isolated, the hybridaias must 
be isolated and individually cloned. It is important to clone 
separate positive cultures so that separate single cell 
cultures are grown which will each produce antibodies of one 
specific type. Cloning can be accomplished under limiting 
dilution conditions whenever the fraction of specific antibody 
secreting hybrids is very low and the cells to be cloned are 
not yet well adapted to tissue culture conditions. Though this 
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procedure is time-consuming, it has often been the only way to 
establish a monoclonal specific antibody secreting line. A 
very dilute suspension of the cells is made in which the proba- 
bility of having one cell per microti ter well is high. Several 
dilution tests may be required in order to achieve a sufficient 
number of microti ter wells having a single cell therein. 
Detection of the presence of particular types of antibody can 
be accomplished using the antibody-enzyme linked process 
described earlier. 

Alternatively r isolation and cloning of individual 
hybridara cells can be accomplished using a fluorescence-tagged 
antigen and laser counting techniques such as those used in 
cytofluoranetry. Dangle et al, J. Imnunoloqical Methods , 
52:1-14 (1982). " 

Monoclonal Antibody Cocktail Generation 

After the selected hybridanas have been cloned and 
grown in vitro, the antibody "cocktail" is generated using the 
process 130 shown in Fig. 1. The antibody "cocktail" genera- 
tion process 130 includes screening to select hybridanas, and 
preparation to grow up and canbine hybridanas and antibody. 
Antibodies f ran each of the different types of hybridcnas are 
produced either in A vivo bar in vitro. Using the in vivo 
approach, the hybriacna cells are injected into the peritoneum 
cavity oif BALB/c mice which tiave been pre-injected with a 
substance to stimulate the production of ascites fluid. 
Preferably a "large number of mice are used in a given produc- 
tion to generate a substantial quantity of ascites fluid in a 
relatively short period of time. For exanple, injection of 
hybridara solution into 200 mice will produce about one liter 
of ascites fluid in 7 to 10 days. After purification, the pro- 
cess yields up to 5 grams of antibody. Abrams et al, J. 
Inmunol. , 132:1611-1613 (1984). 

The selected hybridanas may be mixed before injec- 
tion in each mouse to yield an antibody cocktail f ran each 
mouse of all types of antibody which have been found to be 
selective for the tumor in question. Alternately, different 
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selected hybrickmas may be injected separately into different 
mice so that the antibody types are produced separately. After 
the antibodies are withdrawn they are combined to form a cock- 
tail of antibodies, all of which will select for and react with 
5 the tumor cells. One problem with the former approach is that 

by ocmhining hybridonas prior to the antibody production, 
hybridaia types which have a higher rate of growth may produce 
more antibody than others, so that an uneven distribution of 
antibody may result. By producing each type of antibody 

10 separately, the proportion of each antibody in the resultant 

cocktail can be more carefully controlled and can be specifi- 
cally formulated based on the quantitative relativity of the 
different tumor cell populations in the patient's cancer. 

The production of a monoclonal antibody according to 

15 the present invention can also be carried cut in vitro by 

placing hybridonas in tissue culture and harvesting the anti- 
body fran the supernatant of the culture. Typically, a culture 
medium of RPMI-1640 or other kind of formulation is used to 
make the cells grow and produce antibodies. Similarly, the 

20 antibody production can be carried out with all selected types 

of hybridcnas combined or each type of hybridcma may be 
cultured separately with the resultant antibodies being com- 
bined thereafter. 

In either event, the result of the foregoing anti- 

25 body production process is a monoclonal antibody cocktail 

having a number of different types of antibodies therein. Ecich 
antibody type has been produced as a result of hybridonas which 
were generated specifically fran one or more type of immunized 
B-lyrqphocytes taken directly as a result of inmunization by the 

30 patient's tumor cells. As such, the antibodies are highly 

selective for certain determinants of the tutor cell antigen 
and are therefore custom-produced and/or custom selected for 
the patient's tumor. Moreover, the combination of each of the 
different antibodies produced enables a resultant antibody 

35 cocktail which is reactive with substantially all of the cells 

of the tumor of the patient being treated. 
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Hils monoclonal antibody cocktail is then purified 
through conventional processes. For example, after the ascites 
fluid is removed fran the mice, it is centrifuged to remove any 
particulate matter or cells. A series of conventional 
biochemical steps are carried out involving precipitation of 
the antibody using sodium or ammonium sulfate combined with 
absorption of the antibody, using materials such as protein-A 
linked to sepharose. The protein-A binds certain antibodies 
which can then be recovered by changing the pH. Another method 
of purification involves using high performance liquid chroma- 
tography <HP1£), as described by Oldham et al, J. Clin. One. . 
2:1235-1242 (1984), a process which purifies monoclonal antibo- 
dies from the ascites fluid almost directly after amnonium 
sulfate separation. 

The resultant monoclonal antibody cocktail is typi- 
cally composed of from 3 to 10 different antibodies, depending 
on the heterogeneity of the tumor. It is possible, although 
not likely, that the number of types of antibodies; present 
could exceed 10 in certain situations.. The preparation is 
custom-tailored and as such, is different, for each patient. 

ln f 00 ^ 1 '«*?Q*tyent of the present invention, the 
monoclonal antibody cocktail is generated by selecting the 
desired hybridanas from a panel or bank of previously generated 
and preserved hybridomas by reacting antibodies with or typing 
each patient's tumor. The selection process, is. similar to that 
described above except that the hybridaiBs are already 
available without the necessary generation from a given 
patient's tumor cells. As hybridoma banks develop, they will 
be used more extensively for hybridoma sources in order to 
shorten substantially the amount of time involved in preparing 
antibodies for cancer treatment. In any event, the resultant 
monoclonal antibody cocktail is custom-tailored to be patient- 
specific to substantially all of the tumor cells of a given 
patient's cancer. 

Bnaunoconjuqate Generation 
Referring again to Fig. 1, the conjugation process 
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140 is next carried out. The monoclonal antibody cocktail 
locates and targets substantially all of the tumor cells to 
deliver a substance which is toxic to the tumor and will cause 
it to regress. Preferably the monoclonal antibodies in the 
5 cocktail are linked to a drug, toxin, radioactive isotope or a 

biologic substance for this purpose. This linking process is ! 
carried out using conventional biochemical techniques, e.g., J 
Hwang et al. Cancer Res. , 44:4578-4586 (1984), the teachings of | 
which are hereby specifically incorporated by reference. Any j 

10 biologic, chemical or organic ccnpound may be utilized which is 

reactive with and harmful to tumor cells but which may have 
toxicity to normal bodily cells. However, the need for concern 
about damage to normal cells is minimized because of the high 
selectivity of the monoclonal antibody cocktail of the present 

15 invention which enables the toxic substance to be preferen- 

tially localized to the tumor. Use of a radioisotope is 
apparent as a tracer for determining localization and effec- 
tiveness. However, isotopes can also be utilized as a 
substance for causing regression of the tumor in certain cir- 

20 cumstances. Toon et al, J. Biol. Resp. Modif. , 1:277-304 

(1982). 

The immunoconjugate is then purified through conven- 
tional biochemical processes similar to those described above 
for the monoclonal antibody cocktail. 
25 Although the immunoconjugate is preferably made by 

linking as described above , it is also anticipated that 
recombinant monoclonal antibodies may be used which can bind 
drug or tracer substances biologically rather than through che- 
mical coupling. See, e.g. Reading, U.S. Pat. Mo. 4,474,893. 

Testing 

30 After the iitmunocon jugate solution has been prepared, 

it is tested for localization and effectiveness preferably 
according to steps 150 in Fig. 1. Oldham et al, J. Clin. One. , 
2:1235-1242 (1984). A portion of the patient's tumor tissue is 
transplanted into several BALB/c mice under renal capsule or 

35 transplanted as a xenograft subcutaneously in iranunodeficient 
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(Nu/Na) mice. The innumoconjagate preparation, preferably 
linked with a radioisotope, is injected into the mice and 
traced to determine whether a substantial portion of it locali- 
zes on the tumor. Testing is also carried out for effec- 
tiveness of the immunooon jugate solution, preferably linked 
with a toxin, drug, isotope or biologic, cm slowing the rate of 
growth of the tumor or causing it to regress. 

A safety test is also carried out by , injecting a 
substantial overdose of the preparation in an experimental 
animal, preferably a BftLB/c mouse. Die animal does not have to 
have a tumor implant because the test is for toxicity and 
adverse effects on the varied systems in the animal, not on the 
tumor tissue. 

After the iirmunooon jugate preparation has been 
determined to be safe and effective, it is administered in 
small doses to the patient to determine whether its localiza- 
tion characteristics carry over to the patient. If so, the 
preparation is adndnistered in therapeutic doses and testing is 
carried out to determine the extent of regression of the 
tumor. 

. The present . invention will be described in more 
detail with reference to the following examples. These 
exanples are merely illustrative of the present invention and 
are not intended to be limiting. 

EXAMPLE la 
Tutor Cell Preparation (Solid Tumor): 

A fresh clinical specimen of a histologically proven 
tunor tissue was disaggregated by mincing in RPMI 1640 medium 
supplemented with 5% penicillin - streptomycin - neomycin 
(Gibco, Grand Island, NYJ. The specimen was first trimmed of 
the vascularized connective and fihroadipose tissues. After 
cutting into small pieces of approximately lran^, the disaggre- 
gated cells were washed and put into culture in RPMI 1640 
supplemented with 20% heat inactivated fetal bovine serum 
(Gibco). Some of the remaining chunks were also cultured. 
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Additional calls and chunks were cryopreserved. Seine of the 
suspension was injected into a thymic nude mice which were 
obtained from specific pathogen-free facilities (Aniiral 
Production Facility, NCI-FCRF, Frederick, MD). Selected nude 
5 mice were treated with estrogen pellets or antibody to reduce 

natural killer cell activity. Tenors were allowed to grow to 
1-2 an3 to generate a large tumor cell source for reimplan- 
tation, imnunoperoxidase or a fluorescent histology and for 
making membrane preparations (Example Ha), Tumors were 

10 removed aseptically and frozen at -70°C until further pro- 

cessing was required* 

The turmr explant cultures were maintained in a 
humidified incubator at 37°C with a 95% air 5% OOfc atmosphere 
and were observed daily. The cultures were generally mixtures 

15 of fast growing fibroblasts and slower growing tumor cells. 

The epithelioid tumor cell colonies were isolated with a 20 
gauge , li-inch stainless hypoxemic needle. After release into 
the medium, tumor cell aggregates were transferred to new 
flasks. This procedure was repeated until confluent monolayers 

20 of epithelial-like tumor cells were observed (1-2 months). Fbr 

subsequent passage of the tumor cell lines, 0.25% trypsin-0.2% 
EOTA solution (Gibco) or a cell scraper were used. 

EXAMPLE lb 
Tenor Cell Preparation (Ascites): 

Two liters of ascites fluid vrere obtained from a 

25 patient with metastatic breast cancer. Ttoelve grams of red and 

white blood cells were obtained fran this fluid by centrifuga- 
tion at 1500 rpm for 30 minutes. Approximately 2 x 10** tumor 
cells/ml ware recovered with a viability of 86%. Ten vials (1 
x 108 viable cells/vial) of this specimen were cryopreserved 

30 for later use. Two 75 cm 2 flasks were inoculated with cells 

and put into culture with RPMI 1640 medium supplemented with 5% 
penicillin-streptcnycin-neanycin mixture (Gibco, Grand Island, 
NY), and 20% heat inactivated fetal bovine serum (FBS, Gibco). 
The cultures were maintained in a humidified incubator at 37°C 

35 with 95% air 5% 0C>2 and were observed daily. Growth mediun was 



replaced as needed. Within one week, a short term cell culture 
was established. 

EXAMPLE led) 
Tumor Cell Antigen Preparation (lung cancer): 

The antibody 81A6 generated against small cell 
carcinoma recognizes a neuroendocrine antigen widely expressed 
by small cell lung cancers. ttiile the 81A6 antibody recognizes 
a shared antigen caramon to many tumors, this same antigen 
appears to express private epitopes that are unique to an indi- 
vidual patient's tumor. To prepare a custom tailored cocktail 
of antibodies against these epitopes, the patient's tumor 
tissue was lysed in n-octyl^? -D-gluco pyranoside detergent 
(Sigma). Cellular debris was removed by centrifugation and 
this lysate was passed over an imnunoaffinity column consisting 
of the 81A6 antibody coupled =to.v cyanogen bromide-activated 
Sepharose- 4B (Pharmacia,. Piscataway, , NJ).: After thorough 
cleansing of the column, purified antigen was eluted from the 
colunn and absorbed onto lentil. lectin-Sepharose" 4B (lentil 
lectin was obtained from Sigma Chemical Co., St. Louis, MO) by 
gentle overnight rocking. Animals were then imnunized with the 
Sepharose 4B lentil lectin-antigen complexes weekly for three 
weeks with a , final intraperitoneal and; intravenous boost at 
week six. Three days later the fusion procedure was completed. 
By screening against a membrane preparation of the patients' 
tumor in an enzyme-linked immunoassay, ,a panel of antibodies of 
various isotypes were developed for delivery of a custom- 
tailored cocktail preparation for optimal targeting of the 
patients' tumor cells. 

EXAMPLE lc(2) 
Tumor Cell Antigen Preparation (Interferon): 

Human tumor cells growing at 5 x 10 6 per ml were 
incubated in the presence of gamma interferon at 100 units 
interferon per ml for 24 hours at 37 degrees under 5% Cp2. At 
the end of this culture period the tumor cells were washed 
twice in phosphate buttered saline (PBS) and resuspended at 5 x 
10^ per ml. 
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EXAMPLE Id 
Tumor Cell Preparation (lynphoma): 

Toe patients with B-oell lynphana the target antigen 
is well defined and consists of the monoclonal iranunoglobulin 
expressed in the cytoplasm and on the cell membrane of the 
5 malignant B-lynphocyte. A population of intact malignant B- 

lynphocytes can be used as the immmogen but this involves 
immunization of animals against a variety of irrelevant anti- 
gens. Accordingly , for certain patients it is preferable to 
induce inmunoglobulin secretion by malignant cells in vitro and 

10 use purified monoclonal imnunoglobulin as the immunogen. 

To carry out such a process, the cell suspension 
frcm lymph nodes involved with B-oell malignancy or fran the 
peripheral blood of patients with the leukemic phase of a B- 
cell malignancy were adjusted to a concentration of 2.5 x 10 6 

1 5 cells per milliliter and mixed with an equal volute of 5% sheep 

red blood cells treated with 2-aminoethylisothiouroniun 
hydrobromide (AET) which may be obtained fran Sigma Chemical 
Co., St. Louis, Missouri. This mixture was centrifuged for ten 
minutes at 400g and maintained on ice for one hour. T-oells 

20 infiltrating the B-oell population formed rosettes with sheep 

red blood cells and were removed by centrifugation over a 
Ficol-Hypaque gradient at 400g for 30 minutes (a Ficol-Hypaque 
gradient may be obtained from Sigma Chemical Co., St. Louis, 
Missouri, under the tradename Histo-paque-1077). 

25 After the patient f s T-oells were removed, a popula- 

tion of normal T-cells separated from the peripheral blood 
mononuclear cells in the normal individuals and documented to 
contain less than 1% normal B-cells were added to the malignant 
B-oell population at a 1 to 1 T-cell to B-cell ratio. The nor- 

30 mal T-cells were added because they have been previously 

demonstrated to provide help for immunoglobulin secretion by 
the neoplastic B-cells as described by Braziel, et al, Blood , 
66:128-134 (1985). The cell population was then e)?>osed to 
12-0-tetradecanoylphorbol 13-acetate (TPA, phorbolester; which 

35 may be obtained fran Sigma Chemical Co., St. Louis, MO) which 
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is known to promote in vitro differentiation and immunoglobulin 
production. The final oonoentration of TPA was 1.6 x lO** mole 
per liter. 

•mis mixture of malignant B-cells, normal T-oells 
and TPA was left in culture for 7 days. At the end of that 7 
day period culture cells were centrifuged for 30 minutes into a 
pellet at 200g. The conditioned media containing secreted 
Immunoglobulin «s then passed over an imnuno-affinity column 
consisting of sepharose beads coated with mouse monoclonal 
antihuroan imnunoglobulin antibody. The cell pellet was lysed 
in 0.5% NP-40 detergent which may be obtained from Sigma 
Chemical Co. and the cell lysate was also passed over the 
imnuno-affinity column. After extensive washing, the sepharose 
gel beads coupled to mouse anti-human imnunoglobulin which cap- 
tures the patient's monoclonal imnunoglobulin marker were 
removed from the column and were used for direct immmization 
of mice. Mouse monoclonal anti-human imnunoglobulins were used 
to coat these beads and to capture the patient antibody because 
IB0 ? Se il T^ lot ^ in ls reUtively non-inmunogenlc canpared 
with antibodies of other species. 

BtAMPUB le 

Tumor Cell Antigen Preparation (Lymphoma - fescue Fusion): 
parent cells (SP2/0,HF2) obtained from the 
American Type Culture Collection, Rockville r MD (ATOC) were 
grown and collected from^ flasks and washed 3 tijnes in 
RPMI-1640. Washed human tumor cells were collected from single 
cell suspension and both fusion parent cells and tutor cells 
were counted. Washed and counted cells were held, on ice while 
counting was conducted. Appropriate dilutions were made and 3 
x 10 7 human lymphocytes were placed with 1 x 10? fusion partner 
cells in a 15ml round bottan tube. 

After centrifuging for 5 minutes at 250 x g all 
media was carefully removed. 0.2ml of 35% PEG (polyethylene 
glycol 1450, Aldrich) was added per tube for 1 minute at room 
temperature and sufficient agitation was used to resuspend the 
pellet in PEG. The PEG was quickly diluted with 10ml rpmi-1640 
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and was let stand for 10 minutes at room temperature. The 
fusion tubes were centrifuged for 5 minutes at 250 x g and all 
dilute PEG was carefully removed. Each pellet was gently 
resuspended in 5 ml RPMI-1640 with 15% fetal bovine serum, the 
5 total volune was brought to 21 or 31ml in a 50ml conical, and 

was plated at O.lml/wsll in two or three 56-weli tissue culture 
plates. The plates were incubated overnight at 37°C in a humi- 
dified chamber of 6% OO 2 . After 18 to 24 and 0.1ml of 2 x HAT 
(hypoxanthine, aminopterin, thymidine) was added per well. 
10 Single colony wells were screened for secretion of idiotype 

after 2 to 3 weeks. Fbrty percent of the wells were reactive 
with the iitmunizing human antibody molecule. Of those positive 
colonies^ 25% were reactive with the idiotype of the patient's 
antibody and ware unreactive with other antibody preparations. 

EXAMPLE 2a 

15 Hybridana Generation (Whole Cell Antigen); 

Between 1-3 x 10 6 viable tumor cells obtained in 
Example la above were injected intraperitoneal!/ into each of 4 
BALB/c mice. The cells were suspended in RPME 1640 culture 
media without serum supplement. Ihe mice were immunized once a 

20 week for 3 weeks and on four consecutive days during the fourth 

week. The mice were sacrificed 24 hours after the last injec- 
tion on the 4th waek and their spleens vrere removed. 

The spleens were gently teased apart in Dulbecco's 
minimum essential mediun (DMEM) , a tissue culture media which 

25 may be obtained fran Giboo, Grand Island, New York, with no 

serum supplement. The single cell suspension was washed, con- 
centrated, counted and mixed in a 2:1 ratio with myelara cells 
(P3xAg8.653) derived from the BftLB/c mouse and obtained fran 
the ATOC. 'This particular myeloma line does not secrete any 

30 antibody. 

The cell mixture was centrifuged in a 10 ml round 
bottan tube, the media was aspirated and 0.2 ml of 30% EBG 4000 
(Sigma) in Hanks balanced salt solution (HBSS) which nay be 
obtained fran Giboo, Grand Island, New York, containing 3n*i 
35 EDTA was added to the pellet for 1 minute. This solution was 
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rapidly diluted with 10 ml of serum free-OEM and oentrifuged 
at 1200 RPM for 5 minutes. The cells were resuspended in mm 
aupplmented with 201 fetal bovine serum (FBS) and were incu- 
bated in a 75 o«2 £laak overnight. The following day, 17 x 24 
**11 plates were: seeded with 2 x 105 cells per well in rat 
supplemented DM* plus 20% FBS. The results from this fusion 
are shown in Table 1.' 

EXAMPLE 2b 

Hybridana Generation (Membrane Extract Antigen): 

Fran the tumor cells obtained in Example lb above, 
tumor cell membranes were prepared with a motorized Bounce 
honogenizer which may be obtained from Fisher Scientific in 
0.01m Dulbecco's phosphate buffered saline with 10 units/to of 
ENAase I and 0.1% aprotinin (PBS-H) (Sigma Chemical Co., St. 
Louis, MO). The extract was then incubated at 37°C for 30 
minutes, layered onto 41% sucrcee/PBS^H and oentrifuged at 
100,000 xg for 60 minutes; crude iianbrahes were isolated at the 
interface. Membranes ward then Washed twice with PBS with 0.1% 
phenylmethyl sulfonyl fluoride and twice with PBS. Mice were 
imounized subcutaneously with one injection of 10 mg (total 
.proteinr of the membranes for' six weeks. Spleen cells were 
isolated at the end of the six' week immmitation. The fusion 
was carried out'at a 10:1 ratio of spleen cells to NS-1 mouse 
•nyelona cells (BALVc^ived) obtained from the ATCC using 50% 
FBG 1000. Hybrids «ere selected in hypoxanthine, aMnopterin, 
and thymidine; (HAT) supplemented medium using both 24-wall and 
96-well plating technique. Selected hybridcmas were cloned by 
either a limiting dilution or a serial dilution technique on 
feeder layers of freshly isolated thymocytes from three-to- 
four-*eek-old mice, or in wells supplemented with spent culture 
medium from NS-1 cells. Fusion resulted in 70-90% growth in 
the wells plated. The results of this fusion are illustrated 
in Table 1. 
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Inmunoqen Hybrids* Tumor Reactive 2 Nonreacttve 
^ — to control 



Whole Cells3 104 101 76^ 



Membranes^ 

FMH59 238 



31 10« 



EMH42 317 48 

1. Numbers of wells positive for hybrid growth. 

2. numbers of subcloned positive wells. 

3. Biotherapeutics, 1985. 

4. Morgan et al, Hvbridana 3 , 233-245 (1989). 

5. Hunan fibroblasts. 

6. T and 8 cells. 



176 
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• EXAMPLE 2c 

Hyhridoroa Generation (Immunization of Animals with 
• Interferon Treated Hunan Tumor Cells): 

Four week old BALB/c mice were imnunized with 107 
hunan tumor cells prestimulated with garnia interferon as 
5 described in Exanple lc(2). Tumor cells were injected 

intraper-itoneally. Mice were imnunized with this same number 
of tumor cells at day 30 and day 60. 

EXAMPLE 2d 

Hybridaia Generation (Immuni ration of Animals): 
(1) Rescued Idiotype Immunization: 
10 011 day ©net 25-50 micrograms of rescued idiotype in 

a 1:1 or 1:2 dilution of FBS:CFA (phosphate buffered saline: 
complete Freund's adjuvant) was injected intraperitoneally into 
BALB/c mice. A total volume of no more than 0.2ml per animal 
was given. 

15 day -M f 25-50 micrograms of rescued idiotype was 

given intravenously (tail vein) in 0.2ml to 0.3ml PBS. 

On day 17 or 18 (72-96 hours later) animals were 
bled for control serum or were sacrificed and their spleens 
harvested for a fusion. 

20 Jt was found that hyper immunisation beyond day 14 

could be accomplished by substituting 25-50 micrograms of 
rescued idiotype in a 1:2 dilution of PBS: IF* (phosphate buf- 
fered saline: incomplete Freund's adjuvant) and injecting no 
more than 0.2ml/animal. Although, this can be used as a boost, 

25 it was found to be less satisfactory and 14-28 days should 

elapse before continuing with the intravenous boost presented 
above. 

(2) Alternative Rescued Idiotype Immunization: 
The ixnmunogen was prepared at a concentration of lmg 
purified idiotype per ml in 150mM saline. The imnunogen was 
then frozen in aliquots for subsequent immunization. An 
emulsion of imnunogen l:l(v:v) in CPA which may be obtained 
fran Difco, Detroit, Michigan, was injected at 450 



30 
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microliters/nouse (225 micrograms protein) as follows: 200 
microliters intraperi toneally , 50 microliters subcutaneously in 
each footpad, and 50 microliters subcutaneously at the base of 
the tail. After 30 days mice were reiimunized as above with an 
5 emulsion of inmunogen 1:1 in IFh which nay be obtained fran 

Difco, Detroit, Michigan. Mice were then sacrificed after 4 
days for fusion or were hyper imnuni zed over a longer period of 
time. 

(3) Whole Cell Immunization: 

10 On day 1, 7, 14 and 28, 2 x 10 6 viable cells in 0.5 

ml RPMI 1640 were injected intraperi toneally into BALB/c mice. 
Animals were then rested fran 14 to 28 days. On the chosen 
day, 1 x 10 6 cells in 0.2nd to 0,3ml PBS vere injected intrave- 
neously (tail vein) into immunized mice. Animals were then 

15 bled for control serum 88 to 96 hours later or were sacrificed 

and their spleens harvested for fusion. 

(4) Tumor Lysate Inraunization (with human immunoglo- 
bulin as target): 

A tumor sanple was completely lysed and solubilized 
20 in 50nW n-octyl^ -D-gluco-pyranoside (N-OGP) detergent which 

nay be obtained fran Sigma Chemical Co., St. Louis, Missouri. 
This solution was centrifuged at 10,000 x g for 20-30 minutes 
and the supernatant was passed over a goat anti-huran immu- 
noglobulin affinity column. Rescued iimiunoglobulin was eluted 
25 with glycine sulfate pH 2.3 in 50mM N-OGP. Eluate was 

collected in 5ml aliquots with lml of 1M •Pris/SOmM N-OGP. 
Absorbanoes at 280 mi were read and tubes bearing immunoglobu- 
lin were pooled and dialyzed against extensive changes of PBS 
at 4°C for severed days. Hunan iimiunoglobulin rescued in this 
30 fashion was then treated like rescued idiotype and protocol (1) 

above was followed. 

EXAMPLE 2e 

Hybridata Generation (Anti-idiotype Fusions): 

Monoclonal antibodies against idiotype were produced 
by fusing imnunized mouse lynphocytes with the murine rayelara 
35 Sp2/0-Agl4 which was obtained fran the ATX. BALB/c mice ware 
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lmnunlEed with cell" containing idiotype, with idiotype 

eluted directly from lysed whole cells over a goat anti-human 
«5AH> ig affinity colunn (GAR Ig nay be obtained fron Cappel 
Worthington, Malvern, PA), or with idiotype purified from cell 
supernatant or ascites following a rescue fusion. 

Fusion parent cells <Sp2/0 Agl4) were grown and 
collected, washed 3 tines in RPMI-1640, counted, and stored on 
ice. Spleen (and axial lymph nodes depending on immunization 
protocol), were removed, a single cell suspension was prepared, 
washed 3 times in RPMI-1640, counted, and stored on ice. 
Appropriate dilutions were prepared at 3 x 10? splenocytes and 
1 x 10? Sp2/0 cells per 15ml round bottom tube. 

After centrifuging for 5 minutes at 250 x g all 
media was carefully removed. 0.2ml of 35% PEG (polyethylene 
glycol 1450, Aldrich) was added per tube for 1 minute at roan 
temperature and sufficient agitatiai was used to resuspend the 
pellet in PEG. The PEG was quickly diluted with 10ml RPMI-1640 
and was let stand for 10 minutes at roan temperature. Fusion 
tubes ware centrifuged for 5 minutes, at 250 x g and all dilute 
PEG was carefully removed. Bach peilet was oenUy resuspended 
in 5ml RPMI-1640 with 15% fetal bovine serum, "the total volute 
was brought to 21 or 31ml ; in a 5(W 'conical, "and was plated at 
0. lml/well in two or 7tW s 96 W tissue culture plates. The 
plates were incjubated oversight at 37°C in a humidified chamber 
with 6% 002. After 18 to 24 hours oilmi of 2 x BAT 
(hypcoanthine, amnopterin/ thymidine) was added per well. 
Single colony wells were screened for secretion of antiidioty- 
pe antibodies after 2 to 3 weeks". " Forty percent of the wells 
were found to secrete antiidiotype antibodies. 

EXAMPLE 3a 

Monoclonal Antibody -Cocktail- Preparation (Whole Cell 

ELISA Screening System) : 

Hybridonas produced in Examples 2a and 2b above were 
selected for production of antibody with tumor selectivity and 
non-cross reactivity with normal tissues and patients' 
peripheral blood cells. 
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Normal tumor and patient blood cells were prepared 
in a suspension and attached to 96 well plates pretreated with 
poly-L-lysine (5 mg/100 ml in PBS). The cells were fixed by 
treating them with 0.1% glutaraldehyde for three minutes. 
After washing and blocking with lOOtaM Glycine plus 0.1% BSA in 
PBS, the plates were washed and non-specific protein binding 
was blocked by the use of 1% BSA-PBS. At this point plates 
were ready to use or could be frozen in the presence of 1% BSA. 
Controls include: culture media blank (as tested), a negative 
control usually non-specific mouse IgG and a positive control 
using monoclonal mouse IgG anti-hman fibronectin. This last 
control gives a positive against all attachment cells tested 
and not only provides a tissue control but also a system 
(reagent) control. 

Controls and sanples (undiluted culture supernatants ) 
were incubated at room tenperature for 45 minutes, washed and 
the plates were then incubated for 1 hour with goat anti-mouse 
IgG (H+L chains) conjugated to peroxidase (diluted 1:5000). 
After washing, OPD color reagent (Ventrex, Portland, MA) vas 
added and color developed over 15-30 minutes. The reaction was 
stepped with 2.5M NaCH, and the plates were read on a dual beam 
ELISA (Dynatech or Bio Tek) reader. 

Selected antibodies were checked to see if they 
react with different epitopes of the tumor-associated antigen 
(TAA). At this point two choices were available to produce an 
antibody cocktail: (1) Produce monoclonal antibodies by each 
selected clone using ascites production techniques (1-3x10^ 
cells/animal ) or ti ssue culture methods (Ventrex or 
Mmsanto/Queue Systems Mouse), and mix the individually pro- 
duced antibodies at desired ratios to produce the cocktail, or 
(2) Mix the hyhridemas in equal numbers and grow them either in 
ascites or using tissue culture methods to produce the cocktail 
at one time. The latter method produces a cocktail where the 
ratio for the antibodies is not predetermined, while the former 
nethod gives a desired mixture of each antibody in the cock- 
tail. 
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EXAMPLE 3h 

Monoclonal Antibody "Cocktail- Preparation (Whole Cell 
Filter Screen)! 

A vacuum was slowly applied to a 96-well plate with 
filters seated in the wells (filter plates are provided by V & 
P Scientific, Inc.). 50 microliters of PBS buffer (10% FBS, 1% 
BSA, 0.3% swine skin gelatin/ 0.01% thimerosal in 0.01M PBS) 
was added to each well for at least 10 minutes to block the 
filters. She buffer was removed by suction to reseat filters 
150,000 to 200,000 viable target cells diluted in FBS buffer 
were added to each well (50-100 microliters/well ) and was 
seated on the filters by suction. Vacuum was continued and 
wells were washed three times in gelatin buffer (0.3% gelatin 
in 0.01M PBS). To block non-specific binding sites, 50 micro- 
liters of a 50% normal goat serum/50% FBS buffer was added to 
each well and was incubated at 37*c for 60 minutes. The plate 
was washed three times with gelatin buffer, sealed with para- 
film and 100 microliters of culture supernatant was added to 
the appropriate well(s). The plate was again incubated at 37«c 
for 60 minutes after which time it was washed and sealed as 
above. Alkaline phosphatase conjugated * goat anti-mouse Ig 
antibody was diluted 1:500 in a BSA buffer (1% BSA, 0.3% gela- 
tin, 0.01M PBS) and was added to each well at 100 microliters 
per well. Bus was v incubated at 37*C for 60 minutes then 
washed five times with gelatin buffer. Two hundred microliters 
of diethanolamine substrate was added to each well and then the 
plates were sealed. Reaction was stopped after 30-60 minutes 
with IN NaOH and 100 microliters of each well was transferred 
to a vinyl assay plate from which absorbances were read. 

• EXAMPLE 3c 

Monoclonal Antibody "Cocktail- Preparation (Cell Lysate 
Screen): 

The cell lysate screen is used to screen hybrido- 
mas for secretion of anti-idiotypic monoclonal antibodies. 

According to this process, plates were coated 
overnight at 4'C with 50 microliters of goat anti-human Ig 
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polyvalent at 10 JU. g/ml PBS. The plates were then washed three 
tines with 2% BSA/PBS with each wash remaining on the plate for 
3 minutes. Target cells were lysed and solubilized in 2% 
BSA/0.5% NP-40/PBS for 30 minutes at 4°C at a concentration of 
5 x 10$ cells/ml. This lysate was centrifuged at 2000 RPM for 
10 minutes after which 50 microliters was added to each well. 
This mixture was allowed to incubate at 37 °C for one hour. Hie 
plates were then washed 3 tines for 3 minutes each with 1% 
BSV/0.05% Tween 20/PBS. Culture supernatants were added at 50 
microliters per well and were allowed to incubate for one hour 
at 37°C. The plates were washed 3 times for 3 minutes each 
with 1% BSA/0.05% Tween 20/FBS. Fifty microliters of 1:500 
dilution of goat F(ab' >2 anti-human IgG (gamma specific) 
diluted in 0.1% BSA/0.05% Tween 20/PBS was added to each well 
and was allowed to incubate at 37 °C for one hour. The plates 
were washed 3 times as above and 3 times with tap water, but 
without 3 minute waits between the tap water washes. 200 
microliters of standard diethanolamine substrate wis added to 
each well and was allowed to incubate for at least one hour. 
Reaction was stepped with IN NaOH (50 microliters/well), 100 
microliters/well was transferred to a flexible vinyl assay 
plate and absorbanoes were read. 

EXAMPLE 3d 

Monoclonal Antibody "Cocktail" Preparation (Screening of 
Antibodies for Interferon Augmentable Activity Against Human 
Tumor Cells): 

Human tumor cells were incubated in gamma inter- 
feron under conditions identical to those used prior to animal 
immunization as in Example lc(2). Tissue culture supernatants 
were harvested from hybridema clones secreting potential anti- 
tumor antibody. Human tumor cells were immobilized on filters 
in microtiter wells and supernatants were tested against 
untreated and interferon stimulated tumor cells. Antibodies 
danonstrating augmented binding to tumor cells treated with 
interferon were selected for subcloning and additional 
testing. 
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The nonoclonal antibodies produced and selected for 
positive activity in any of Examples 3(a>-(d) can be conbined 
to produce a monoclonal antibody cocktail . having a number of 
different types of antibodies therein. 

• EXAMPLE 

Inmmoeonjugate Generation (Linkage with Toxin): 

Abrin, obtained fran Calbiochem (La Jolla, CA), 
Sigma Chemical Co. (St. Louis, MO) or through courtesy of O. 
Foistad (Oslo, Norway) was' reduced with 5% nercaptoethanol. 
The A and 8 chain submits were separated by two cycles of 
affinity ductography, using galactose-substituted agarose 
followed by lactose-substituted agarose. The abrin A-chain 
passed through the first column while the B chain and intact 
toxin were retained when PBS plus 0.05% nercapteethanol was 
used as the solvent. The isolated A chain was shown to be free 
of B chain and intact toxin by SDS-PAGB. The monoclonal anti- 
body was mixed with frsucciru^ 

nate (SPCP) (Pharmacia, Boston, MA) at room temperature for 30 
minutes followed by dialysis with PBS in cold for 16 hours. 
Under the conditions used, 2 to 3 moles of 2-pyridyldithio^ 
propionate (PDP) were attached per mole of antibody, as deter- 
mined by an increase in absorbanoe at 343 m upon reduction by 
dithiothreitol (OTP). The PbP-^ubstituted monoclonal antibody 
was then allowed to react for 6 hours at room taiperature with 
the abrin A chain that was reduced i with 0.1M DTP and isolated 
on Sephadex- G-25 (Pharmacia) just prior to use. The imnuno- 
conjugates were isolated by gel filtration using Sephadex" 
G-150 (Pharmacia) and were identified on SDS-PAGE (8% polyacry- 
lamide gel). 

EXAMPLE 4b 

Imuunocon jugate Generation (Linkage with Toxin): 

The antibody 81A6 with selective reactivity for 
neuroendocrine tissue was conjugated with the purified A chain 
of ricin. Purified ricin alpha-chain was obtained fran E Y 
Laboratories, Inc., San Mateo, CA. Contaminating whole ricin 
and B-chain were further removed by passage of the ricin pre- 
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paration over an inrnuno-aff inity column with mouse monoclonal 
antibody to the B-chain of ricin coupled to Sepharose". 
Dithiothreitol (OTT) was added to the riein A-chain solution to 
a final concentration of 50 millimolar and Incubated for one 
hour at roan temperature. Ricin A-chain preparation vas then 
dialyzed against PBS overnight at 4°C with three changes of 
buffer, and concentrated to 4mg per ml with an Amicon con- 
centrator (Amicon Corp., Danvers, MA). The 81A6 antibody was 
dialyzed into 0.1 molar of sodium chloride, 0.1 molar sodnm 
phosphate buffer, pH 7.4. N-succinimi^l-3-(2-pyri-dyldithio) 
propionate (SPDP) was prepared in solution of absolute ethanol 
and added to the dialyzed 81A6 in a 10 fold molar excess. The 
mixture was stirred for 30 minutes at roan tanperature and 
dialyzed against phosphate buffered saline, pH 7.4. Freshly 
reduced ricin A -chain solution was mixed with the SPDP antibody 
preparation in a 5 fold molar excess (equal weights of ricin A- 
chain and antibody). After a 4°C overnight incubation, innuno- 
conjmate was separated from unconjugated A-chain by passage 
over 'sephacryl- S200 (Pharmacia). This immmoconjugate was 
then deionstrated to selectively inhibit protein synthesis by 
snail cell cancer cells. 

EXAMPLE 4c 

Bnmmoconjugate Generation (Linkage with a Biological): 

The monoclonal antibody 81A6 reactive with 
neuroendocrine tissue can be conjugated with gamma interferon 
by the method described by Alkan et al, ,T, Interferon Research , 
Vol. 4, No. 3, 355-363, 1984. According to this method, the 
81A6 antibody would be placed in PBS at 6mg per ml. Affinity 
purified gaima interferon would be placed at 2 x 10* units per 
ml to both antibody and interferon solutions. Eight microli- 
ters of 20 millimolar SPDP would be added for 20 minutes at 
roaa temperature. The SPDP antibody solution would then be 
dialyzed against PBS and then against sodium acetate buffer pH 
4.5 and then incubated with 25 millimolar dithiothreitol (DTT) 
for 15 minutes at roan temperature. Tte interferon-SPDP solu- 
tion would also be dialyzed against PBS. The interferon deri- 
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vative and the thiolated 81*6 derivative would be mixed and 
incubated for two hours at roan temperature and overnight at 
4'C. The mixture would then be passed over Sephacryl S200. 
Ihe fraction containing antibody and interferon activity would 
be separated from unconjugated Interferon. 

EXAMPLE 4d 

tonunocbnjugate Generation (Linkage with a Radioactive 
Isotope): 

mg of a HOI antibody preparation was labeled 
with diethylenetriaminepentaacetic acid (DTPA) to give about 2 
molecules of DTPA per antibody molecule. The antibcdy-OTPA 
oonjugate was supplied by Bybridtech, la Jolla, CA. The 
antibody-OTPA conjugate was mixed with 5 uCi l^In. Excess 
DTPA was added to remove free Ulln fron the final oonjugate. 
Doses of 1 mg were administered to patiente for radioimaging. 
Selected patiente were injected with 9 or 49 mg of unlabeled 
"cold- T101 siaultaneously With the radiolabeled T101. The 
inmunocon jugate preparation was found to localise in the 
patient's skin and lymph nodes. A control monoclonal antibody 
(9;2.27) (National Cancer Institute* Fredrick; MD) , Ul^ 
labeled, that reacts against human melanoma cells did not loca- 
lize in the lymphoma demonstrating the selectivity of this 
approach; . ■ y ..>■,•: 

•"'■ >; : '- i EXAMPLE 4e r 

Imriunocon jugate Generation (Linkage with a Radioactive 
Isotope): • 

The method of covalently attaching a strong 
chelator, diethylei»triaminepentaacetic acid (DTPA), Krejcarek 
et Biochem Biophvs. Res. Cam.. 77:581 (1977) and Wagner et 
al, J. Nacl. Med. , 20:428 (1979), to iimwnoglobulin G (IgG) 
antibody and subsequent labeling of the coupled protein with 
m ln was used. All reagents were ultrapure and glasswares, 
etc. were metal free. 

First, DTPA was coupled to monoclonal antibody 81A6. 
A modified method of Hnatowich et al, Int. J. Applied Radia- 
tion Isotopes , 33:327 (1982), from a personal complication of 
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Beverly A. Brown (Du Pont, tanunopharmaceutical Research, No. 
Billerica, MA) was used. 81A6 (5-10ml, 6mg/ml) was dialyzed 
with Spectrapure membrane tubing (Spectrum Medical Ind. Inc., 
Los Angeles, CA) N'-2-Ethane of HEPES (N-2-Hydroxyethylpiper- 
azine-Sulfonic Acid, Gibco, Grand Island, NY) buffer (25mM 
HEPES + 250nM Nad, pH adjusted to 7.0 with 6N NaOH) for 4 
hours or overnight at 4°C. The volume and U.V. absorption at 
280 rm were measured to determine the amount of coupled 81A6. 
The amount of 10-40 times molar excess of DTPA anhydride (Signa 
Chemical Co. , St. Louis, MO) was added to proceed at room tem- 
perature with agitation for 30 minutes. The coupled antibody 
was purified by dialysis against HEPES buffer at 4°C for 2 
days. Volume and O.V. absorption at 280 nm were measured to 
determine the amount of coupled 81A6. It was immediately 
stored at 4°C before labeling. 

Next, the DTPA-81A6 couple was labeled with 111 In. 
Labeling was accomplished by adding equal volume of 0.5 M ace- 
tate solution of ul In to the coupled antibody solution. The 
volume of m In which contains the desired amount of radioac- 
tivity was determined. For every 30 microliters of m In used, 
20 microliters of 1.0 N HCl were added to prevent colloid for- 
mation. Then 50 microliters of 1.0 N sodium acetate were added 
to make 0.5 M acetate solution. This fresh nl InAc was mixed 
with 100 microliters of DTPA-81A6 at roan temperature for 30 
minutes. Then m In labeled DTPA-81A6 was purified on a 
Sephadex G25M column (Pharmacia, Uppsala, Sweden) with 
phosphate buffered saline (Gibco Laboratories, Chagrin Falls, 
OH) eluate. The radioactivities of eluted fractions showed 
only one peak. The peak fractions were collected to inject to 
nude mice with small cell tumors. Fran our data 0.2ml of 
injectate consisting of a range from 7 nCi to 20 nCi of lu In 
and 50 micrograms to 140 micrograms of antibody gave good 

imaging results. 

While the present invention has been described in 
detail and with reference to specific examples thereof, it will 
be apparent to one skilled in the art that various changes and 
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modifications can be made thereto without departing fran the 
spirit and scope thereof as defined by the following claims. 
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What is claimed is: 

1. A method of producing a patient-specific cyto- 
toxic reagent for the treatment of a malignant tumor, compri- 
sing: 

(a) processing and expanding cells from the tumor to provide a 
tuner cell preparation, 

(b) immunizing B-lynphocytes against said tumor cell prepara- 
tion to produce antibodies selective for the tumor cells, 

Cc) fusing said iirmune B-lymphocytes with fusion partner cells 
to form a plurality bybridomas, 

(d) testing each of said plurality of hybridenas for produc- 
tion of an antibody selective for said tutor cells, 

(e) cloning a plurality of said hybridenas to isolate those 
which generate said selective antibodies, 

(f) combining said awwdonal antibodies to produce a mono- 
clonal antibody cocktail that will react with substan- 
tially all of said tumor cells, and 

(g) linking each said monoclonal antibody in said monoclonal 
antibody cocktail with a substance which is toxic to the 
tunor cells to generate an iamunoconjugate reagent for 

20 treating the tumor. 

2. Hie method of Claim 1 wherein the tumor cells 
are processed by culturing said cells in vitro. 

3. The method of Claim 1 wherein the tumor cells 
are processed by growing said cells in vivo. 

4. The method of Claim 1 wherein the tumor cells 
are processed by making an antigen preparation of the membranes 
of the tumor cells. 

5. The method of Claim 1 wherein the tumor cell 
preparation is injected into an animal to immunire the animal 
and generate said B-lymphocytes. 

6. The method of Claim 5 wherein said B-lymphocytes 
are removed from the aninal and fused with said fusion partner 
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7. me method of Claim 1 wherein the tumor cell 
preparation is cultured in vitro with reactive cells to produce 
immunized B-lymphocytes. 

8. The method of Claim 1 vherein said B-lymphocytea 
are generated spontaneously by the patient having the malignant 
tumor. 

9. The method of Claim 1 wherein said fusion 
partner cells are myeloma cells. 

10. The method of Claim 1 wherein said fusion 
partner cells are B-lymphoblastoid cells. 

11. The method of claim 1 wherein said fusion step 
is accomplished by* electrof usiori. ■ 

• TOth^ Pf cu^ ! wherei,, ^ 8tep rf 

testing said hybridcmas for production of npnocW antibodies 
against said tumor pells ^apprises; culturing antibody con- 
taining said hybridomas in vitro and testing for binding with 
the supematants from tunor cells. 

13 V ^ <* 1 wherein said cloning step 

cerises selecting and isolating a plurality of hybridonas 
which each produce an- antibody reactive to the tumor cells, and 
producing a hybridona preparation of said- plurality of hybrido- 



mas* 



14. The method of Claim 13 wherein said hybridona 
preparation is produced by combining frcm 3 to 10 unique types 
of hybridonas which each produce an antibody specific to the 
tumor cells thereby creating a hybridona preparation which will 
produce a monoclonal antibody cocktail that will bind with 
substantially all the tumor cells. 

15. The method of Claim 1 wherein said substance 
combined with said selective monoclonal antibodies is a drug. 
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16. The method of Claim 1 wherein said substance 
combined with said selective monoclonal antibodies is a toxin, 

17. The method of Claim 1 wherein said substance 
combined with said selective monoclonal antibodies is a 
radioactive isotope. 

18. The method of Claim 1 wherein said substance 
canbined with said selective monoclonal antibodies is a biolo- 
gic substance. 

19. The method of Claim 1 further comprising the 
step of producing a quantity of said monoclonal antibody cock- 
tail large enough for therapeutic use on the tumor cells. 

20. The method of Claim 18 further comprising the 
step of purifying said quantity of monoclonal antibody cock- 
tail. 

21. A method of producing a serum for the treatment 
of a malignant tumor of a patient, comprising: 

(a) processing the cells fron the tumor to produce a prepara- 
tion for injection, 
5 (b) administering said preparation to an animal to inntunize B- 

cells in the animal, 

(c) renewing said immunized B-oells frexn the animal, 

(d) fusing said immunized B-oells with myeloma cells to form a 
plurality of types of hybridaies, 

10 (e) testing each of said plurality of hybridenas for the pro- 

duction of an antibody, 
(f ) exposing each said antibody to the tumor cells to determine 
a plurality of selective antibodies which are reactive to 
the tumor cells, 

15 (g) cloning said hybridemas which produce said plurality of 

selective antibodies, 
(h) canbining said plurality of selective antibodies to produce 
a monoclonal antibody cocktail that will react with 
substantially all of the tumor cells, and 
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monoclonal antibody cocktail with a substance which is 
toxic to said tumor to form an imnunoconjugate preparation 
for treating the tumor. 

22. The method of Claim 21 wherein said step of 
processing the tumor cells comprises culturing human tumor 
cells in vitro in animal tissue to promote growth of said 
cells. 

23. The method of Claim 21 wherein said step of 
processing the tumor cells comprises implanting human tumor 
cells in vivo in an animal host, growing said implanted tumor 
cells in the animal and then removing said grown tumor cells or 

5 fluid associated therewith from the aninal. 

24. The method of Claim 21 wherein said step of 
administering said preparation comprises injecting said pre- 
paration into the animal. 

25. The method of Claim 21 wherein said step of 
administering said preparation comprises injecting treated 
cancer cells from the patient into the body of the patient. 

26. The method of Claim 21 wherein said step of 
removing the imnunized B-cells comprises extracting said B- 
cells from an organ in the animal. 

27. The method of Claim 21 wherein said fusing step 
is accomplished by electrof using each said B-cell to one of 
said myeloma cells. 

28. The method of Claim 21 wherein said step of 
exposing each said antibody to the tumor cells comprises iden- 
tifying each type of hybridcma which produces an antibody 
selective for at least one antigen on one of said tumor cells. 

29. The method of Claim 21 wherein said step of 
exposing said antibody to the tumor cells comprises generating 



/ 
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at least three antibodies which are each selective for a dif- 
ferent antigen on the tenor cells. 

30. The method of Claim 29 wherein said cloning 
step comprises cloning each of said hybridcoas which produces 
one of said at least three antibodies. 

31. The method of Claim 21 wherein said combining 
step comprises chemically bonding said antibodies with a drug 
which is reactive to said tumor cells. 

32. The method of Claim 21 wherein said combining 
step carprises chemically bonding said antibodies with a toxin 
which is reactive to said tumor cells. 

33. The raethod of Claim 21 wherein said linking 
step comprises chemically bonding said antibodies with a 
radioactive isotope which is reactive to the tumor cells. 

34. The method of Claim 21 wherein said linking 
step comprises chemically bonding said antibodies with a biolo- 
gic substance which is reactive to the tumor cells. 

35. A method of biologically treating 
a cancerous tumor comprising: 

(a) generating a preparation fron cells of said tumor? 

(b) applying said preparation to B-lyiiphocyte cells to generate 
immunized B-lyirphocyte cells; 

(c) fusing each said imrame B-lynphocyte cells with a fusion 
partner to fcrai hybri flares; 

(d) selecting said hybridoras which produce antibodies selec- 
tive for the tumor cells; 

(e) combining the antibodies of said selected hybridemas with a 
substance which is reactive to said tumor cells to generate 
an iranunocon jugate; and 

(f) administering said inmunocon jugate in 
therapeutic doses to treat the tumor. 

36. A method of biologically treating a cancerous 
tumor comprising: 
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(a) processing cells fran the tumor to generate a preparation 
for injectioni 

(b) immunising B-cells of an animal by injecting said 
preparation; 

(c) removing said inntunized B-eells from the animal; 

(d) fusing said Wasted B-cells with animal myelona cells to 
form hybridcmas; 

(e) testing each of said hybridcmas to select hybridcmas which 
produce an antibody selective for the tumor cells, 

(f) cloning a plurality of said selected hybridonas producing 
antibodies which are selective for said tumor cells; 

(g) combining, said specific, antibodies to produce a noncclonal 
antibody cocktail that will react with substantially all of 
the tumor cells; 

(h) linking each said ' specif ic antibodies of said monoclonal 
antibody cocktail with a saibstance which is toxic to the 
tumor to form an iirou7x«bhjugate solution; and 

(i) testing said irowncconjugat^e solution for localization and 
effectiveness against the tumor cells; and 

(j) applying said iranunooonjugate solution in therapeutic doses 
against the tumor. 

37. A patient-specific mc»nccional antibody prepara- 
tion including a coabin^ being 6^^^ 

for at least one of the cell ' t^''af - V't^/'tte^oombiMtion 
being collectively selective for substantially all of the cell 
types of said tumor. 

38. The antibody preparation of Claim 37 wherein 
each antibody is produced from a cell immunized against said 
tumor. 

39. The antibody preparation of Claim 37 wherein 
said combination of antibodies are produced by a plurality of 
hybridonas each being derived from a B-lymphocyte imnunized 
against said tumor. 



40. The antibody preparation of Claim 39 wherein 
each said plurality of hybridcmas is formed by fusion of a B- 
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41. The antibody preparation of Claim 37 wherein 
said antibodies are combined with a biological substance which 
is toxic to substantially all of the cell types of the tumor to 
form an inmunooon jugate preparation. 

42. The antibody preparation of Claim 41 wherein 
said inmunoconjugate preparation is formed by chemically 
linking said biological substance to the antibodies. 

43. The antibody preparation of Claim 41 wherein 
said biological substance is selected from the group consisting 
of a drug, toxin or radioactive isotope. 



gtOTKPWWfriC cum i VAmr wrrgss 



*>Uin tutor cell 



ororf^n vivo 



culture in vitro 

- I 



* 

spontaneous 

4 



culture 
in viuo 



cell 



*ftUoen 
preparation 

r 



1 

rj«wr all 



patient extract bran 
e-c*U* 



aninal 



extract animl 
B-oelle 



«* «yeloma ceils 



hyorii 

4 



ttpid cells 
fell» to to 



to form hybridous 

US^rito^s for 
ibooy production 

•epat»te and el 
ezlcctivc hybri 



Hybridosa 



ocnerate antibodies 
I in vivo or in vitro) 

i 

Mix antibodies 



I 



4 

link with 
drug 

4 



««oclonal anti- 

«»y OOCCCAil 



antibody oocictaTl 



*iK bybridoaaa 

J 

generate anti* 
ponies tram 
byoriaamfts 

Un vivo or An vitro) 



— J — 

link with 
isotope 

i 



? 

link with 
toon 

1 



i^fcJweon jugate 

F*"^*y loMoconjojate 

if iLJSSii*"*** and 
«-Jea:vwjs in tuner - 
tearing aniaal 

4 

test aafety in 
laboratory aniir&l 

I 

»i> patient 

4 

administer to 
patients 



link vi^h 
biologic 

tl 



.conjggUon 



htest^g 



3^ 



PAGE BLANK (usito) 



ytmfta vivo 

I 



» tv** evil 



tolturt In vUra 

_1 



— 

Giatur* 
in vixr^ 




J 



1 

LfJic 



1 



-™ Mil 



Mtihoav pnodiUklM 



(U1 ViVQ ftc J iB *lt30\ 



>A|t I 



1 



i 

mlw trot 



On ff% ?£r lit «ltx«* 



4 — ' 

111* vith 
sru§ 

J 



link with 



1 

14 Kk with 



i 

4 

X 

In patient 
i&tin{*tar bo 



Europaisches Patentamt 

European Patent Office © Publication number: O 222 360 

Office europeen des brevets 



© EUROPEAN PATENT APPLICATION 

@ Application number: 86115574^ © Int. CM: C 12 P 21/00, A 61 K 39/395, 

- C 12 N 5/00, A 61 K 47/00, 

<§) DateoffiBng: 10.11.86 A 61 K 43/00 



® Priority: 12.11.85 US 797431 


@ Applicant : Blotherapeutlcs Ina, Riverside Drive, 
Frankfin Tennessee 37064-5399 (US) 


© Date of publication of application : 20.05.87 
Bulletin 87/21 


@ Inventor: Oldham, Robert IC, Route 2 Lewtsburg Pike, 
Franidin Tennessee 37064 (US) 
Inventor: West, William H. f 4354 Walnut Grove Road, 
Memphis Tennessee 38117 (US) 


© Designated Contracting States: AT BE CH DE ES FR GB 
GR (T LI LU NL 8E 




@ Date of deferred publication of search 
report: 15.03.89 Bulletin 89/11 


© Representative: PatentanwaKe Grunecker, Kinkeldey, 
Stocfcmalr & Partner, MaxImiBanstrasse 58, 
D-8000 Mflnchen 22 (DE) 



@ A method of producing a patlent-specfflc cytotoxic reagent and composition. 

@ A biotherapeutic process for preparing a pattentspecif- 
ic cytotoxic composition against a malignant tumor. Immune 
B-cell lymphocytes are obtained from in vitro and/or in vivo 
immunization with tumor cells. The immune B-cells are 
fused with myeloma cells or B-lymphoblastoid cells to form 
hybridomas which are then tested for production of mono- 
clonal antibodies against the tumor cells. A plurality of 
selected hybridomas, each generating tumor-selective anti- 
bodies, are isolated and cloned and are used to produce 
{9 monoclonal antibodies in large amounts. These antibodies 
are combined in a monoclonal antibody w cocktail" that will 
™ react with substantially all the tumor cells. The monoclonal 
^ antibody cocktail is linked with a drug, toxin, isotope or 
JjJ biological substance to form an immunocon jugate prepara- 
W tion which can be used, after appropriate preclinical safety 
CO and activity testing, for treating the patient with a custom- 
^ tailored therapeutic agent 

d 

o 

fr 

III 



ACTORUM AG 



J 



European. Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT 

which under Rule 45 of the European Patent Convention 
shall be considered, for the purposes of subsequent 
proceedings, as the European search report 



0222360 



Application number 



EP 86 11 5574 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. CM) 



X 



X 



X 



CHEMICAL ABSTRACTS, vol. 100, no. 11 
March 12, 1984, page 402, 
abstract 83902c, Columbus, Ohio, US 
H. HAGIWARA et al. : "Human X human 
hybridoma producing monoclonal • 
antibody against autologous 
servical carcinoma" 
& MOL. BIOL. MED. 1982, 1(2), 
245-52 

* Abstract * 



WO-A-83 04 313 (THE REGENTS OF THE 
UNIVERSITY OF CALIFORNIA) 

* Whole document * 



NEW ENGLAND JOURNAL OF MEDECINE 
(USA), vol. 306. no. 9, 1982, 
pages 517-522 

R.A. MILLER et al. : "Treatment 

of B-cell lymphoma with monoclonal 



C 12 P 21/00 
A 61 K 39/395 
C 12 N 5/00 
A 61 K 47/00' 
A 61 K 43/00 



1,8, 

10-13, 

37-39 



1,8-18 
37-42 



TECHNICAL FIELDS 
SEARCHED (Int. CM) 



INCOMPLETE SEARCH 



A 12 P 
A 61 K 
G 01 N 



The Search Division considers that the present European patent application does not comply with 

the provisions of the European Patent Convention to such an extent that it is not possible to carry 

out a meaningful search into the state of the art on the basis of some of the claims. 

Claims searched completeiy: 1 — 24 , 26 -3 4 , 3 7 "43 

Claims searched Incompletely: 

Claims not searched: 25,35,36 

Reason for the limitation of the search: 



Method for treatment of the human 
or animal body by surgery or therapy 
(See art. 52(4) of the European 
Patent Convention) 



Place of search 

The Hague 



Date of completion of the search 

24-11-1988 



SKELLY 



Examiner 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O: non-written disclosure 
P : intermediate document 



T 

E 

D 
L 



theory or principle underlying the invention 
earlier patent document, but published on, or 
after the filing date 
document cited in the application 
document cited for other reasons 



& : member of the same patent family, corresponding 
document 



